Ultrastructural and cytochemical study of cell wall modification by lactoferrin, lactoferricin and penicillin G against Staphylococcus aureus.
To investigate the effect of lactoferrin or lactoferricin with or without penicillin G, light and transmission electron microscopy were performed on thin sections of two Staphylococcus aureus strains. Lactoferrin affected the ultrastructure of S. aureus and groups of undivided cells were observed after lactoferrin treatment with or without penicillin G. These results suggest that lactoferrin can affect staphylococcal cell separation and therefore prevent dissemination of daughter cells from spreading infection. After treatment with lactoferrin, S. aureus cells were less covered (P<0.05) with wheatgerm agglutinin labelled with gold, thus suggesting that lactoferrin affected the synthesis of peptidoglycan and/or the binding to N-acetyl-beta-D-glucosamine. Lactoferricin with or without penicillin G induced the lysis of many bacteria, formation of mesosomal structures and modifications of cell wall. Lactating female CD-1 mice were infected by intramammary delivery of a penicillin-resistant S. aureus strain and were then randomly assigned to treatments according to a 2 x 2 factorial design. Electron microscopy examination showed that 2 days of systemic treatments with lactoferrin affected the morphology and aggregation of S. aureus. In conclusion, lactoferrin and lactoferricin affect S. aureus morphology which may facilitate its killing by penicillin G.